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Abstract 
 
Immersive virtual reality applications aim at 
providing an all-encompassing spatial experience 
where a user can feel like being in another world or 
dimension. The systems are inherently designed for 
individual use as the devices disconnect the user from 
the physical environment. However, the applications 
are seldom used alone. Specifically, when used for 
sales and marketing, the user often needs help from 
other people but also benefits from social interaction 
as a part of the experience. Design research 
methodology is applied to three iterative development 
versions of a virtual-reality application. The focus of 
the evaluation of the artifacts is in the social use 
emphasizing three sociability factors: shared 
knowledge, mutual trust and influence. According to 
the findings, the users prefer personal social 
interaction as a part of the experience. Thus, the social 
aspect should be emphasized in the service design.  
 
 
1. Introduction  
 
Immersive virtual reality (VR) technology enables 
multi-sensorial experiences that have potential to 
provide additional powers for its user through 
increased perceptual fidelity [1]. The rapid 
technological advancements have created buzz in the 
popular media [e.g., 2,3,4] and academic research has 
also started to increase in volume and breadth. The 
current VR-related customer experience literature has 
mainly concentrated on the user’s individual 
interactions with the system for example by studying 
interactions with virtual objects [5], storylines and 
narratives [6] and sensory effects including visuals, 
sounds, movability and haptics [7,8,9].  
However, it has been noticed that social factors 
related to the use context may significantly affect the 
user experience. It has been found that VR may 
provide improved social interactions between 
customers (users), business representatives and fellow 
customers by generating new encounters [10]. VR also 
generated positive word-of-mouth within the users’ 
own social networks. It has been found that 
advertisements using VR technology can create 
increased engagement between the user and the brand, 
as well as between different users and bystanders [11]. 
According to another research, a salesperson assisting 
the use of a VR application helped customers to 
appreciate the products the application showcased 
more than they did without the salesperson – otherwise 
the focus tended to be on the technology [12]. These 
notions warrant a deeper investigation of the effects 
that social interactions have on the way VR 
technology is being used, and to what extent personal 
guidance is needed when using VR applications – a 
key question regarding the scalability of the 
technology. 
In this research, we focus on interactions with a 
novel technological system in the following social 
contexts: user as a part of peer-group, user interacting 
with a service employee in-person and remotely, and 
user in her own social context. In particular, we focus 
on three key interaction characteristics or sociability 
perspectives: shared knowledge, mutual trust and 
influence [13]. The literature shows a gap of 
theoretical knowledge of social interactions when 
using VR applications. Further, many companies, such 
as those in the natural resource management sector, 
lack interactions between customers and their front-
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line service employees [14]. Our objective is to create 
ways of increasing sociability between these two 
parties with three interaction elements: trust, influence 
and shared knowledge [13]. Consequently, our 
research question is the following: How to enable the 
sociability between customers and front-line service 
employees with the VR application? 
Design science research methodology (DSRM) 
was used to describe the development process of a VR 
application consisting of three iteratively developed 
versions. The application was developed by forest 
industry company and it aims at digitalizing labor-
intensive customer service in a use context that is 
challenged by long physical distances. The evaluation 
of the development versions focuses on sociability 
when using the VR-application. The empirical data 
was collected during each of the iteration rounds and 
it consists of transcribed video recordings of the users 
testing the application and transcribed audio 
recordings of user interviews. 
The study makes contributions by demonstrating 
how individuals’ system interaction differs from social 
system interaction. Secondly, the study demonstrates 
how system interaction differs when user is being 
guided in person versus remotely. As suggested by the 
design science research literature [15,16], the study 
draws implications for both technology- and 
management-oriented audiences. 
The paper is structured as follows: First we 
introduce the social interactions theory as a framework 
to study VR. Second, we present the DSRM including 
artifact design, -development, -demonstration and          
-evaluation. The results are presented according to the 
study framework followed by summary and 
implications.  
 
2. Virtual Reality and Social interactions 
 
Creating trust and influence between information 
system groups can lead to shared knowledge and have 
a significant impact on information system 
performance [13]. Interactions in virtual environments 
can enable multiple benefits such as illustrative 
visualizations and scalability of the system [17]. In 
addition to cognitive benefits such as learning, also 
social and personal integrative benefits as well as 
hedonic benefits were recognized. These can further 
involve customers in innovation and value co-creation 
processes and affect the customers’ attitude towards 
the firm [17,18,19,20]. The existing literature on 
virtual environment interactions and benefits has 
concentrated on product support, relationship 
management, customer commitment and product 
development [e.g., 17,21,22], while there is no 
existing information system design literature drawing 
implications for both technology- and management-
oriented audiences. 
Trust is “a set of expectations shared by all those 
in exchange” [23]. Trust can also be created through 
repeated communications [13] and it can also occur 
towards an information system. Personal experience, 
familiarity, affiliation, belonging, transparency, 
factual signals and heuristic cues may create trust in 
information systems [24]. While face-to-face 
interactions are often considered fundamental in 
creation good-quality relationships and trust [25,26], 
also computer-mediated trust can evolve to the same 
level over a time [27]. Similarly, also VR applications 
induce reciprocal behaviors [10] suggesting potential 
trust-creation.  
Influencing someone is one type of social 
interaction [13]. Among the influence methods, 
motivating, extracting and creating common goals 
[28], is one. In addition, creating cognitive and 
emotional influences are distinguished as separate 
persuasion methods [29].  
Shared knowledge between the customer, the 
salesperson and other groups can be created through 
information systems in the presence of trust and 
influence [13]. Shared knowledge goes beyond basic 
informational interaction by deeper forms of 
interaction [30,31]. Shared knowledge requires 
common language, that is, words or symbols that each 
counterpart understands [32].  
In this study, we propose that considering the 
contents, features and use contexts of VR applications, 
they can offer new kinds of symbols that enhance 
shared knowledge. Further, they can be used to open 
new ways for value communication, co-creation and 
innovations. Next, we present our research 
methodology, artifact design and its demonstration in 
the field with three research iterations. 
 
3. Research Methodology 
 
We employ the DSRM [16] as our research 
approach. DSRM has become a popular framework for 
planning and evaluating service development 
especially in information systems research [15,16]. 
We build three different versions of the VR 
application to enable: 1) user’s individual interaction 
with the system, 2) user to act as a part of peer-group, 
3) user to interact with a service employee in-person 
and 4) –remotely 5) user to act in his/her own social 
context. 
In DSRM [16], demonstration phase is a proof-of-
concept that the artefact feasibly works to solve one or 
more instances of the problem. The demonstration is 
followed by evaluation, where the purpose is to show 
utility of the developed artifact [33]. Furthermore, four 
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suggested steps for design science research artifact 
evaluation: 1) explicating the goals, 2) choosing 
strategies for the evaluation, 3) determining the 
properties to evaluate, and 4) designing the individual 
evaluation episodes [33].  
In our study, three of researchers were involved in 
the application development right from the beginning 
and empirical data was collected during three 
development iterations of a VR application developed 
for a natural resource management company. 
Altogether three different VR artifacts were 
demonstrated in five different social contexts. The use 
of the artifacts in these contexts were evaluated based 
on the sociability perspectives: knowledge sharing, 
trust creation and influence [13]. The artifacts are 
described in the next section in more detail.  
 
3.1. Artifact Design and Development 
 
During the research process, three iteratively 
developed versions (artifacts) of the application were 
used. The objectives for the application development 
become more exact along with the development 
iterations but the original idea of improving remote 
decision making without a need to visit forest estate 
remained the same. A gaming engine (Unity) was used 
in the development of all of the artifacts. 
The artifact 1 concentrated on the user experience 
and the objective was to understand the utilities and 
emotions of using a VR tool to support remote 
decision making. It consisted of a simple forest model 
(Figure 1) that was based on a point cloud of a real 
forest that was scanned by using a stationary terrestrial 
laser scanner. The precisely scanned area covered a 25 
x 25 meters area and it was surrounded by hills. A 
simplified version of the point cloud and one 360-
degree photo were imported to the game engine. Based 
on the point cloud data, an interactive environment 
was generated by adding basic terrain and trees as 
interactive assets. The application was used with a VR 
system (HTC Vive) with two hand-held controllers. 
The system was connected to a PC and it enabled 
tracking the physical movement of the user in an area 
covering 2.5 x 2.5 meters. The user was able to teleport 
herself longer distance in an area, gain money by 
removing trees simultaneously visualizing how the 
forest changed. Further, she was able to decide 
whether she wanted to visit the point cloud and 360-
degree photo of the real forest. In addition, a bear was 
set to wander around the forest. It was possible to see 
a 2D-version of the user’s view in VR from a computer 
screen. This enabled interactions between the user and 
the bystanders. 
 
 
Figure 1. Artifact 1 
 
The artifact 2 aimed to gain scalability by enabling 
remote interaction between the user and service 
personnel. A forest estate covering 10 hectares was 
captured by using a portable terrestrial laser scanner 
and 360-degree photographs. In addition, open access 
terrain data was used to support the production of the 
interactive forest environment. Otherwise, it was 
created by following the production process of the 
artifact 1. Compared to the previous versions, visual 
quality of the application was improved significantly. 
The artifact 2 included a larger and more detailed 
collection of tree assets. In addition, small details such 
as rocks, undergrowth and dead branches were added 
to make the experience more realistic. Improved 
usability enabled the user to gain more detailed 
information about the forest and single trees (Figure 
2). By using a map, the user was able to visit tree areas 
including different types of forests. In addition to 
removing single trees, the user was able to make 
decisions about areal forest management operations, 
such as clear cutting and thinning. The possibility to 
see the point cloud was removed along with the bear. 
The devices to use the system were similar to the 
devices in the artifact 1 (HTC Vive connected to a PC). 
In addition to the possibility for a bystander to see the 
2D-version of the view in VR, the same view was 
shared via Skype allowing discussion between the user 
and the service person remotely. In remote interaction, 
the service person was also able to see the user via a 
web-camera. This helped in guiding to use the devices. 
The objective of the artifact 3 was to allow the use 
of the system in more versatile social situations such 
as at home or as a part of normal customer meeting. 
This objective was fulfilled by developing a version 
for mobile VR devices (Samsung Gear VR with one 
hand-held controller). The artifact 3 contained 
improved graphics (Figure 3) and a simplified user 
interface that was optimized for mobile use one 
controller. Moving was only possible by teleporting to 
pre-selected slots in the forest.  
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Figure 2. Artifact 2 
 
 
Figure 3. Artifact 3 
 
3.2. Artifact Demonstration 
 
The artifact 1 was demonstrated in two social 
situations: 1) user’s individual interaction with the 
system, and 2) user to act as a part of peer-group 
(Figure 4). Because the users were generally not 
familiar with the system, there was a researcher 
helping them to attach the headsets, to show the 
controls and to briefly introduce the topic if the user 
was not familiar with it.  
 
 
Figure 4. Demonstration of artifact 1 – user 
as a part of a peer-group 
 
A group consisted of 50 invited users who were mainly 
managers of industrial companies and interested in 
utilizing VR in their business. Half of them tested the 
artifact alone without peer attending the use.  Half of 
the users tested the artifact as a part of a group 
meaning that there was at least one peer watching and 
commenting the use. In peer-group use, bystanders 
were standing next to the user and were able to see a 
2D-version of the view in VR from a computer screen. 
Artifact 2 of the VR application focused on 
comparing two different social situations: use with a 
service employee in person and remotely (Figure 5). 
The tests were organized by the company and 64 
invited users tested the application. 37 of the users 
tested the application with the personal help of a 
service employee and 27 with the same employee 
helping remotely via Skype. Majority of the users were 
forest owners and customers of the firm. Therefore, 
the demonstration of artifact 2 was closer to an 
authentic use situation compared to artifact 2. Further, 
the demonstration situation was more controlled. 
The artifact 3 aimed at allowing the use of VR 
application in more versatile social situations. A 
version optimized for mobile use was introduced to 15 
customers of the industrial company as a part of 
normal customer meetings. A researcher participated 
the meetings by observing the use of the artifact and 
by interviewing the customers right after the meeting 
and two weeks afterwards by a phone.  
Figure 5. Demonstration of the artifact 2 – 
user interacting with a service employee 
remotely while a researcher observing 
 
3.3. Artifact Evaluation 
 
We follow the four steps for artifact evaluation 
[33]. The problem identification leading to the 
research objective and -question explicate the goals for 
the evaluation. In terms of evaluation strategy, we 
choose “Human Risk & Effectiveness” -strategy as our 
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main interest is in various social situations and as in 
our case, it is possible to conduct the evaluation with 
real users in their real use-contexts. The applied 
theories named social interactions [13] determine the 
properties for the evaluation. The individual 
evaluation episodes in five different social situations 
between 2016 and 2018 resulted altogether 129 tested 
users. In the following, the individual evaluation 
episodes and data collection for the artifacts 1-3 are 
introduced. 
For the artifact 1, the data included open-ended 
interview questions [34] that were recorded on audio 
and observations during the use [35] that were 
recorded on video including both user’s comments 
during the use and how they acted in the physical 
surroundings, including used dynamics and motions 
[36]. The material was transcribed resulting in 96 
pages of observation notes and transcribed interviews.  
For the artifact 2, both qualitative and quantitative 
data was collected using questionnaires, interviews 
and observations to learn about customer experience, 
customer learning, brand, behavioral intentions and 
background information. The questionnaire included 
questions measured on a 5-point Likert-type scale and 
structured interview questions. The users were 
simultaneously observed as avatars in a virtual space 
and as real persons in the physical space [37]. 
Observations also included the users’ comments 
during the experience. Both use tests and interviews 
were recorded and transcribed resulting in 140 pages 
of observation notes and transcribed interviews.  
The artifact 3 was evaluated in 2018 with an 
ethnographic approach to design [38] trying to deeply 
understand how the users utilize the application in 
their own social context. The VR application was 
introduced before the customer meeting and it was 
applied during the customer meeting. These meetings 
were observed, and all involved parties were 
interviewed. Two weeks after the customer meeting 
the customers were interviewed on their experiences 
in how they would utilize the system in their own 
social context. The user interviews were transcribed 
resulting 45 pages of text.  
 
4. Findings 
 
We report the findings on the sociability between 
users and front-line service employees when using a 
VR application following the research framework 
[13]. According to the findings, VR applications can 
be used to open new ways for value communication, 
co-creation and innovations, and users prefer personal 
social interaction as a part of the experience.  
 
4.1. Knowledge sharing 
 
A service employee being present in the 
demonstrations guided the users to use the applications 
in a desired manner, which also helped the employee 
to better understand usability problems. It also turned 
out that the more sales-oriented service employees 
with a basic understanding of the technological 
features of the application could transmit the required 
usability information back to the company and 
application developers by simultaneously 
concentrating on the customer experience and added-
value. Therefore, technical personnel were not 
required to be present in the demonstrations. 
The VR headsets exemplified a unique service 
situation by blocking visual and audio connections to 
the real world, which made the users dependent on the 
service personnel (making sure they did not stumble 
on a cable or collide with a wall). This unusual social 
situation made it easy to start a conversation. The users 
often needed help when using the devices and with the 
most of their functionalities, and the guided use 
naturally entailed making a physical connection with 
the service employee. 
The application, especially its first development 
version, seemed like a computer game. Therefore, 
knowing that the surroundings were based on a real 
world seemed to interest the users. That was a feature 
that was developed during the iterations by for 
example adding a map of the area. “I started 
immediately thinking what this valley is. Every now 
and them, I visit Nuuksio (a national park) picking 
mushrooms.” (Peer-group use, artifact 1). 
These kinds of comments by users led to a fruitful 
conversation with the service employee and 
bystanders. The key for these conversations was that 
the user could attach the VR experience to a real-life 
context and share thoughts based on real-life 
experiences. This contributed to better understanding 
of user personality, value base and expectations as 
well as building familiarity and trust between the user 
and service employee. However, with the remote 
service employee in the artifact 2, the users were a bit 
more anxious and reserved, when these kinds of casual 
conversations did not occur.  
Even though point cloud was considered an 
interesting and illustrative element connecting the user 
to the real place, it was removed from the next 
development versions as it including 360-degree 
photos of the forest was considered to be enough to 
connect the user with real-life and thus new 
conversations and insights could not be extracted.  
Service information embedded in the application 
was considered focal to reach the objectives of the 
application and it was increased along with the 
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application development iterations. The artifact 2 
included more information about single trees and the 
forest site. By increasing the number of informative 
elements, it was easier for the users to focus on the 
content that was guiding them towards the main 
objectives of the application. However, information 
and requirements for details varied a lot between the 
users. Some of the users who clearly regarded 
themselves as professional foresters criticized “vague” 
presentation of information. In other words, using 
special terminology and symbols correctly was 
important especially when using the system with a 
service employee in the artifact 2: “How about seeing 
how much one has cubic meters? One could see the 
(cubic) price of the log in that area, the price of 
birches, that would be way more interesting than the 
price of a single tree.” (Service employee in person, 
artifact 2). “Focal for us is to see the length and the 
diameter breast height, that is at the height of 1.3 
meters, when estimating single tree.” (Service 
employee remotely, artifact 2). “The ability to see 
even the size and the price of a single tree and to 
compare the revenues from thinning and clear cutting. 
And to see how the forest looks afterwards.” (Service 
employee in person, artifact 2). 
Accurate and useful information was fundamental 
for value communication and, if this was not adjusted 
to the user knowledge level, user innovation and value 
co-creation processes could not proceed. These kinds 
of relevant value communications occurred both in 
person and remotely.  
 
4.2. Trust creation 
 
The peer-group use of the artifact 1 helped users to 
trust the system. The atmosphere in the demonstration 
of the artifact 1 was relaxed and the users were able to 
observe how others used the system before trying out 
by themselves. This made the social use context safe 
for those who wanted to observe the use before testing 
the application by themselves.  
In addition, surprising content elements 
encouraged people to fool around with the system. 
This lowered the threshold and encouraged people to 
test the application. Playful elements and relaxed 
atmosphere also encouraged people to try things that 
were not obvious: “Hehehe, (teleported to a tree), I 
was able to climb up a tree!” (Peer-group use, artifact 
1). 
The fact that the surroundings in VR were based on 
a real-life context made the experience more credible. 
However, many users also required more realism: 
“Let’s say that when this is more realistic (...) you 
would be certain and could rely on that the fact that 
the forest is like it seems. For remote owners who 
don’t know their forests too well - it would be 
important.” (Service employee remotely, artifact 2). 
Consciousness of visiting a real forest site was 
elevated by including 360-degree photos of the forest 
site in the artifact 2 and even higher resolution photos 
in the artifact 3. Photos demonstrated that the 
application represented a real forest rather than just a 
generated one. Similarly, users asked whether the 
value of the trees was based on real-time market prices 
and tried to evaluate their accuracy: “Price is what 
finally makes the difference. Here you could see some 
kind of an estimation of it. Or you actually got it very 
easily, that was maybe the most valuable part of this 
experience.” (Service employee in person, artifact 2).  
There were some results indicating differences in 
trust between remote and present expert tutoring. For 
example, over a half of the users tutored in-person 
gave contact information of their friend or family 
member which was considerably more than among 
those who were guided remotely. 
 
4.3. Influence 
 
Playfulness was significantly increased in a group 
use and the users invented new ways of utilizing the 
features of the application. For instance, when a group 
of people knowing each other were testing the artifact 
1, one of them started to removing trees with a laser 
beam as quickly as possible and encouraged others to 
behave in the same way. This resulted in a competition 
of trying to remove all the trees as quickly as possible 
which was originally not planned as a part of the 
application: “Where is the forest? I’ve destroyed all 
the trees! You guys want to come and give it a try?!” 
(Group use, artifact 1). 
Playfulness improved the motivation, and this was 
emphasized in the peer-group situations. In addition, 
inventing new features engaged the user, but also 
motivated peers in the group to test those features. 
Peer-group bystanders commented the view e.g. by 
encouraging the user to ride a bear. Users were also 
willingness to share the experience during the use and 
right after removing the headset by commenting the 
events in VR. However, the system was not designed 
for sharing the experience in any other ways besides 
enabling bystanders to watch the use and view in VR 
from a computer screen. Some of the users realized 
only after removing the headset that the bystanders 
were able to see the view in VR from the computer 
screen. Before realizing that they were actively 
commenting on what they were seeing in VR to the 
bystanders. 
Overall, dramatic or unusual experiences (such as 
confronting a bear or high mountains) resulted in a 
high willingness to share the experience with everyone 
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in the room even while still using the VR device. In 
terms of drama, especially for first-time users, the 
turning point was clearly when the headset was put on. 
Regardless of the users’ initial attitude, however, the 
reactions were positive, as shown in their eagerness to 
share the experience with the service employee. With 
the artifact 1 for example, this was the point when 
users started to innovate their own ideas about using 
the devices and what might be interesting or beneficial 
as cases. The experience was strong and difficult to 
imagine beforehand, even if cues had been given a 
priori e.g. via seeing the use of peers. According to the 
observations, the presence of fellow users affected a 
given person's user experience surprisingly little: the 
surprise factor remained the same. In terms of 
experience, there seemed to be no difference from the 
more social service encounters. However, data on the 
interactions in terms of the discussions between peer-
group bystanders not were collected. 
The surprise element always made the user to share 
the experience with the service employee (in twosome 
situations) and with the bystanders (in peer-group 
situations). This was also the case with the users who 
were more silent and introverted during the overall 
experience. Also, these users reacted even during the 
remote tutoring: “Wow, all trees are gone, so sad!” 
(Service employee remotely, artifact 2). 
These kinds of situations gave the service 
employee a chance to grasp the user personality, value 
base and expectations to proceed with the value 
communications. For example, the reaction of the 
service employee on the previous quote was: “Well 
fortunately this is only a virtual forest and in your own 
forest we can make much lighter treatments.” (Service 
employee remotely, artifact 2). 
Along with the development iterations, the 
application focus moved from testing single functions 
and features, even the funny ones, towards supporting 
the user decision-making. Along with this, the features 
of the application and the usability design became 
easier: for example, the comparison of the 
management outcomes and removing trees. This 
reduced the need for technical guidance and improved 
the focus on the main objectives of the application.  
According to preliminary results on the artifact 3, 
in the customer meetings between the customer and 
service employee the application content was referred 
in discussions. This occurred when abstract issues, 
such as different forest harvest models, were 
mentioned. The references were made by both 
customers and service employee nonverbally by 
pointing the VR gears or/and mentioning “such as in 
the VR application”. In the interviews it occurred that 
these references worked as risk mitigation factors in 
terms of understanding the consequences of decisions.  
Similarity in the customer's own social context, 
such as with the family members, the customers used 
the application to ensure that all the members 
concerning the decision would be heard and the 
decision making would be democratic. 
 
5. Discussion 
5.1. Theoretical implications 
 
According to our results, accurate and useful 
information and content was fundamental for the value 
communications. Also, visualization and explaining 
abstract issues in VR was found to be beneficial. 
However, if all this was not adjusted to the customer 
knowledge level, the customer innovation and value 
co-creation processes could not proceed. These kinds 
of relevant value communications occurred both in 
person and remotely. These findings confirm previous 
research highlighting personal experience, familiarity, 
affiliation and belonging, transparency, factual signals 
as well as heuristic cues as factors creating trust and 
shared knowledge in information systems [24]. 
In addition to those findings, dramatic or unusual 
experiences as well as playfulness resulted in a high 
willingness to share the experience and initiated casual 
conversations and further to deeper value 
communications. This effect was weaker with the 
remote use contexts. All in all, in person use contexts 
improved trust compared to remote tutoring.  
Playfulness also seemingly improved the 
motivation, and this was emphasized in the peer-group 
situations, where the bystanders encouraged to play, 
compete and test new features. However, accurate and 
useful information and features supporting the 
customer decision-making required reducing technical 
guidance, which was in our research case done at the 
cost of also reducing playfulness. In addition, 
inventing new features engaged the user, but also 
motivated peers in the group to test those features. 
The main findings related to sociability in VR and 
related implications to scalability can be presented as 
follows. 
The fun factor. Users’ willingness to share fun 
experiences makes VR a good content for group 
events. Using VR as a part of an event helps in sharing 
the experience, even with the applications that are 
originally designed only for individual use. It is also 
easy to share the group experiences in more scalable 
medias by sharing photos and videos of the usage. 
However, only new and noteworthy experiences are 
suitable for these purposes. 
The group factor. Users and bystanders tend to 
easily create a group where one is using the devices 
and others attend by proposing what to do in the virtual 
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environment. The setup also attracts groups to stop by 
and try. This can be used in cases when various users 
are needed to discuss about large or complex entities. 
However, hosting of group use events requires active 
organizers, a resource that is required to enable the 
experiences also for the more passive participators. 
The current requirement for participation of multiple 
users is factor that currently hinders the scalability of 
many VR services. Considering the way that current 
VR systems are designed for individual use purposes 
only, it is surprising how important the social aspect 
seems to be for the experience - whether it is about 
using a system in a group or sharing the experience 
with others. However, a polished design of the total 
customer experience including the social aspects is not 
yet industry standard in VR. 
Curator-user interaction and dialogue. In 
majority of the use cases, the use of VR currently 
requires help of a service personnel. In many cases, 
this seemed to make users devoted to return the favor 
by discussing with the service personnel or putting 
effort in trying to create ideas how to improve the 
experience. Users were also willing to discuss while 
wearing the headsets. From the social point of view, if 
the design does not allow any kind of social 
interaction, all the potential the users have to discuss 
and share the ideas is wasted. Instead of trying to 
automate the use of the systems, the focus should be 
put on generating value from the social factors that are 
currently a natural part of design of a successful 
interaction. However, scalability potential of the value 
generated from the social features of VR is yet to 
come. Along with the multiplayer features that are 
becoming a more natural part of the VR experience 
designs, interaction with others can be implemented 
naturally also remotely.  
Increased time spent with customer. Especially 
in sales, VR provides a good excuse for increasing 
customer engagement and spend time with customers. 
From a service design point of view, a focal question 
is how to organize the time efficiently. Companies can 
also help their customers to continue value creation 
after the meeting by e.g. designing ways to easily share 
the experience, that is - at the current state of the 
technology development - an undervalued concept.  
 
5.2. Limitations and future research 
 
This paper is limited to analyzing a design process 
of only one application. Due to the iterative 
application development process, the social 
interaction was not the only factor that was changed, 
but also the system development features such 
usability, user-interface, graphics, instructions etc. 
were also develop between the design artifacts. 
Further, the application was developed for a specific 
purpose in the context of forestry. Therefore, some of 
the features of the application may be limited to the 
studied use case only.  
Further, the research was conducted in the country 
of origin of the application, which may influence the 
behavior of the users participating the research. 
Because of the novelty of the technology, also the 
social settings in which the application was studied 
were new to many. The research setups for testing the 
artifacts varied from public pop-up events to more 
controlled laboratory experiments. Similarly, this 
caused diversity in the research population varying 
from general managers and business practitioners to 
the more focused group of forest-owners as existing 
customers and potential end-users of the service. 
Therefore, the results could be different when both the 
technology as well as the way it is utilized socially are 
institutionalized among the end-user or customer 
groups. 
Finally, measuring the interaction elements 
including trust, influence and shared knowledge in the 
sociological research context set the typical limitations 
of measurements in the social sciences [39].  
Nevertheless, the results underline the significance 
of social factors in designing any new digital services 
that challenge traditional social interaction. They also 
point out the need to further study the linkages 
between sociability and scalability of emerging digital 
services, for example, with more controlled 
experiments.  
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